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Cultural differences in the perception of positive affect intensity within an advertising con-
text were investigated among American, Japanese, and Russian participants. Participants
were asked to rate the intensity of facial expressions of positive emotions, which displayed
eithersubtle,lowintensity,orsalient,highintensityexpressionsofpositiveaffect. Inagree-
ment with previous ﬁndings from cross-cultural psychological research, current results
demonstrate both cross-cultural agreement and differences in the perception of positive
affect intensity across the three cultures. Speciﬁcally,American participants perceived high
arousal(HA)imagesassigniﬁcantlylesscalm thanparticipantsfromtheothertwocultures,
while the Japanese participants perceived low arousal (LA) images as signiﬁcantly more
excited than participants from the other cultures. The underlying mechanisms of these
cultural differences were further investigated through difference scores that probed for
cultural differences in perception and categorization of positive emotions. Findings indi-
cate that rating differences are due to (1) perceptual differences in the extent to which
HA images were discriminated from LA images, and (2) categorization differences in the
extent to which facial expressions were grouped into affect intensity categories. Speciﬁ-
cally,American participants revealed signiﬁcantly higher perceptual differentiation between
arousal levels of facial expressions in high and intermediate intensity categories. Japanese
participants, on the other hand, did not discriminate between high and low arousal affect
categories to the same extent as did theAmerican and Russian participants.These ﬁndings
indicate the presence of cultural differences in underlying decoding mechanisms of facial
expressions of positive affect intensity. Implications of these results for global advertising
are discussed.
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INTRODUCTION
Beginning from Darwinian assertions about the biological basis
of emotions, the past century has witnessed a wealth of psycho-
logical research revealing universal tendencies in the mechanism
of production and expression of emotions (e.g., Ekman et al.,
1972; LeDoux, 1987; Buck, 1988; Grammer and Eibl-Eibesfeldt,
1993). Classical studies of emotion perception from the 1960
and 1970s known as the universality studies, have consistently
documented universality of recognition of various emotional
expressions including happiness, anger, disgust, fear, sadness, and
surprise (e.g.,Ekman and Friesen,1969; Izard,1971; Ekman et al.,
1972).Subsequently,extensiveresearchhasrevealeduniversalityin
the recognition of facial expressions among judges from a variety
of cultural backgrounds,includingAmerican and Japanese judges
(e.g.,MatsumotoandEkman,1989;Matsumoto,1990,1992;Mat-
sumoto et al., 1999) Hong Kong Chinese (e.g., Chan, 1985; Leung
and Singh, 1998); Estonians, Germans, Greeks, Italians, Scottish,
Sumatrans, Turks (e.g., Ekman et al., 1987), Indians (e.g., Man-
dal et al., 1986), and Australians (e.g., Toner and Gates, 1985;
for a review, see Matsumoto, 2001). Furthermore, a number of
studieshavedrawnattentiontothepossibilityof addingcontempt
(e.g., Ekman and Heider, 1988) and embarrassment (e.g., Haidt
and Keltner, 1999) to the list of universally recognizable facial
expressions. Taken together, these ﬁndings provide evidence for
the existence of universal processes in emotion recognition across
cultures.
Recently,however,muchattentionhasbeengiventothecultural
contexts surrounding emotions and the possibility of a culture-
dependencyof certainaspectsof theaffectivemechanism(Russell,
1991). For instance, Matsumoto (1992) found that while Amer-
ican and Japanese judges showed cross-cultural convergence in
the recognition of happiness and surprise, American judges were
better at recognizing anger, disgust, fear, and sadness than their
Japanese counterparts (see also Izard, 1971; Ekman et al., 1987;
Matsumoto and Ekman, 1989). Furthermore, cross-cultural dif-
ferences have also been reported in intensity ratings of emotions
and their facial expressions (e.g., Ekman et al., 1987; Matsumoto,
1990; Biehl et al., 1997; Yrizarry et al., 1998; Matsumoto et al.,
2002). Speciﬁcally,Japanese judges have repeatedly been found to
rate facial expressions of various emotions, including happiness,
sadness,and surprise,less intensely compared toAmerican judges
(e.g.,Ekmanetal.,1987;MatsumotoandEkman,1989;Biehletal.,
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1997). Interestingly,these differences in intensity ratings persisted
regardless of (a) culture or gender of the face judged,(b) emotion
judged,and(c)whetherintensitywasjudgedonaparticularemo-
tion or an affect-neutral intensity scale (Matsumoto and Ekman,
1989).
Such cross-cultural variability of emotion perception has been
attributed to culturally imposed emotion display rules (Ekman
and Friesen, 1969; Buck, 1988; Matsumoto et al., 2002). Display
rules are learned naturally during childhood through socializa-
tionandsubsequentlydeterminetheappropriatenessofemotional
behavior in various settings within given cultural contexts (Safdar
et al., 2009). Prior research has demonstrated that the expression
of feelingsisencouragedinWesterncultures,whichtypicallyscore
high on individualistic values, while in Asian cultures that are on
averagemorecollectivistic,thecontrolofemotionisencouragedto
maintaingroupharmony(e.g.,MarkusandKitayama,1991;Heine
et al.,1999). Accordingly,the Japanese are tuned to avoid express-
ing intense emotions, since such emotions may pose a threat to
group harmony and conformity (Matsumoto, 1992). Similarly,
Russian nationals have been shown to engage in greater levels
of affect expression control relative to South Koreans, Japanese,
and Americans (Matsumoto et al., 1998). This result is qualiﬁed
by high levels of affect control toward in-group members,such as
family, friends, and colleagues, and relatively low levels of control
toward out-group members (Matsumoto et al., 1998), underlin-
ingRussia’sgenerallycollectivisticattitudes.Ontheotherhand,in
individualistic cultural contexts, such as that of the United States,
thesuppressionofemotionsisviewednegatively(e.g.,Markusand
Kitayama,1991; Heine et al.,1999) and the expression of not only
positive but also negative emotions is encouraged (Matsumoto,
1992).Recentresultshaveconﬁrmedthisinitialﬁndingbydemon-
strating signiﬁcantly lower levels of self-reported affect control
among Americans, compared to Russian and Japanese nationals
(Matsumoto et al.,1998,2005) and higher levels of expressivity of
affect (Matsumoto et al., 2005).
Cultural display rules can have a signiﬁcant impact on affect
perception, as demonstrated in two recent studies (Yuki et al.,
2007; Damjanovic et al., 2010). In their study, Yuki et al. (2007)
tested the hypothesis that, when interpreting emotions of oth-
ers, people from cultures with display rules requiring high levels
of affect control focus more on areas of the face that are relatively
difﬁculttocontrolandtherebycarrymoreinformationabouttrue
emotional states,such as the eyes,while people from cultures with
less strict display rules focus on the mouth. Using cartoons and
actual faces in which eye and mouth regions were independently
manipulated,the authors showed that for conﬂicting stimuli (e.g.,
sad eyes together with happy mouth) Japanese participants gave
more weight to the eyes, while American participants gave more
weighttothemouth.Theseresultsprovidestrongevidenceforthe
notion that cultural display rules can have a signiﬁcant impact on
the types of facial cues employed to interpret emotion. Further
support for this notion is provided by more recent results from
Damjanovic et al. (2010). Employing an affective visual search
task with same and other race targets, the authors showed a facil-
itatory effect of the previously established happiness advantage
(e.g., Calvo and Nummenmaa, 2008) when the visual search dis-
play consisted of other race targets. This result is in agreement
with two prior ﬁndings on affective visual search, namely (1) that
otherracetargetsareprocessedfeaturally(Levin,2000)whilesame
race faces are processed holistically (e.g., Michel et al., 2006), and
(2) that featural processing strategies facilitate the detection of
happy facial expressions (Calvo and Nummenmaa, 2008). There-
fore,results from Damjanovic et al. (2010) are consistent with the
view that detection of discordant happy targets is improved in the
context of other race faces via emphasizing feature-based search
strategies. While this effect was obtained for English participants
under various conditions, for Japanese participants such facilita-
toryeffectsonlyoccurredduringtaskinstructionsthatspeciﬁcally
encouraged perceptual based strategies. The authors argue that
Japanese participants did not show a happy face advantage for
otherracetargetsunderconditionsthatemphasizeemotiondetec-
tion, while English participants did, due to differences in cultural
displayrules.Speciﬁcally,aperceptuallysalientsmilethatisincon-
gruent with Japanese display rules can lead to interference during
thedetectionofaffect,asitmightnotmatchtheprototypeemotion
during visual search (e.g., Roberson et al., 2007). Taken together,
theseresultssupportthenotionthatculturaldisplayrulescanhave
signiﬁcant modulatory effects on affect perception by modifying
featuralsalience(Yukietal.,2007),aswellasperceptualprocessing
strategies (Damjanovic et al.,2010).
Todate,relativelylittleresearchhasbeenconductedoncultural
differences in affect intensity perception (see however Matsumoto
and Ekman, 1989; Matsumoto, 1993; Yrizarry et al., 1998; Mat-
sumoto et al., 1999, 2002). The present study aimed at extending
existing ﬁndings on cross-cultural differences in affect inten-
sity perception by addressing various shortcomings of previous
research.Speciﬁcally,weinvestigatedperceptionofemotioninten-
sityacrosscultureswithinaparticularcontext.Thesigniﬁcanceof
context in the study of emotion has been emphasized in a series of
recentstudiesthathaverevealedthemodulatoryeffectsthatsocial
andsituationalcontexthasonemotionperceptionacrossdifferent
cultures (e.g., Masuda et al., 2008). The differences in contextual
inﬂuences on the interpretations of emotions among Asians and
Americans (e.g., Masuda et al., 2008; Ko et al., 2011)h a v eb e e n
attributed to“analytic”versus“holistic”patterns of attention dis-
tributionamongWesternEuropeansandEastAsians(Nisbettetal.,
2001).Assuch,JapaneseandKoreanparticipantshavebeenshown
tobeinﬂuencedtoalargerdegreebycontextualinformationwhen
interpreting emotions compared to their North American peers.
Previous studies investigating affect intensity perception have
asked participants to rate affect intensity within a contextual vac-
uum.Inatypicalsettingof affectintensityratingstudies,full-face,
high intensity prototypical expressions are presented as stimuli,
which participants are asked to judge categorically, as well as on
intensity levels (Matsumoto, 2001; Matsumoto et al., 2002). Two
importantshortcomingsof thisstandardapproachcometomind:
(1) the lack of interpretative context removes such experimen-
tal settings from real life situations, and (2) in everyday contexts,
full-face and high intensity prototypical expressions such as those
employed in prior experiments rarely occur and are thus more
likely to reﬂect a controlled and weighted version of the portrayed
emotions (e.g.,Matsumoto et al.,2002). These shortcomings were
addressed in the present study by employing stimuli with both
high and low intensity expressions of affect and embedding the
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stimuli used in the present experiment in a situational context of
advertising,thereby increasing the ecological validity of the study.
Advertisingwaschosenasthecontextualplatformfortheinves-
tigation of affect intensity perception across cultures for a num-
ber of reasons. Firstly, print advertisements presented a setting
that is ubiquitous within all three cultures included in the cur-
rent study, thus providing a more naturalistic setting for judging
facial expressions. Secondly, the ads featured professional models
with signiﬁcant practice in controlling facial expressions, which
made the portrayed emotions seem more genuine and disposed
of the artiﬁciality that may occur with unpracticed posers. Finally,
since standardization of print advertising has become an increas-
ingly attractive option in international marketing due to ﬁnancial
and executive advantages,an in-depth examination of consumers’
interpretation of affective messages used in ads could lend insight
intothecross-culturaleffectivenessof standardizedadcampaigns.
Thepresentstudyfurthermoreoffersadifferentapproachfrom
pastresearchofemotionperceptionbyinvestigatingcross-cultural
differences in the perception of positive affect only, instead of
examiningtheperceptionofmultipleemotionsofvaryingvalence.
By doing so, a more focused investigation of facial expressions
of positive affect allowed us to include a wider range of emo-
tion adjectives as response alternatives (Yrizarry et al.,1998). This
approach yielded ﬁner grained intensity ratings compared to pre-
vious studies that use simple categorical judgments, while at the
same time avoiding the pitfalls of open-ended response formats,
such as potential difﬁculties in classifying responses (Russell et al.,
1993).Secondly,speciﬁcintensityratingsfordifferentarousalcat-
egories of positive affect were collected simultaneously, which
allowed us to measure perception of multiple arousal dimen-
sions in response to viewing each image. Thirdly, the current
study explored the perception of varying levels of positive affect
among three cultures: the United States, Russia, and Japan, thus
including participants from two well-studied cultures for com-
parison with previous research (United States and Japan) and
participantsfromonerelativelyunderrepresentedcultureincross-
cultural research (Russia) to extend previous ﬁndings. Finally,
only female participants were included in the current study, thus
allowingustouseadvertisementsfromthebeautyindustry,which
providedanoptimalpoolof stimuliforthestudyof positiveaffect
perception.
OVERVIEW OF THE STUDY
American,Japanese,andRussianfemaleparticipantscompletedan
online questionnaire in which they viewed beauty advertisements
depictingmodelswithpositiveemotionalexpressions.Eachmodel
was presented in two conditions, portraying either high arousal
(HA; i.e., highly salient positive facial expressions) or low arousal
(LA; i.e., more subtle positive facial expressions) positive emo-
tions. Images from real advertisements were employed in order to
control for attractiveness, familiarity, and authenticity of the por-
trayed affective expressions. Participants were asked to rate each
advertisementonanovelratingscalebasedontheAffectValuation
Index (Tsai et al.,2006).
The main goal of the current investigation was to test the
hypothesis that cultural differences exist in the perception of pos-
itive affect intensity and to explore the underlying mechanisms
leading to those cultural differences. Due to previously reported
differences in cultural display rules (e.g., Matsumoto and Ekman,
1989; Matsumoto et al., 1998, 2005) and their suggested inﬂu-
ence on perception (e.g., Yuki et al., 2007; Damjanovic et al.,
2010), we expected cross-cultural differences in intensity ratings
for highly salient facial expressions, as well as subtle, LA facial
expressions of positive affect. Speciﬁcally, due to higher levels of
expressivity endorsement for happiness compared to other cul-
tures (Matsumoto et al., 2005, 2008), we expected Americans to
differ from Japanese and Russians in their ratings of high and low
arousal positive (LAP) affect. Japanese and Russian nationals, on
theotherhand,havebeenshowntoexertsigniﬁcantlyhigherlevels
of controlovertheirdisplaysof happinesscomparedtoAmericans
(Matsumotoetal.,1998,2005;Matsumoto,2001)andadditionally,
are located in close proximity on the Individualism–Collectivism
continuum (Matsumoto et al., 2008). Given these similarities, we
expectedparticipantsfromtheseculturestohavecomparableper-
cepts of LA affect. However, Japanese and Russian nationals have
also been shown to differ in the way that affect is controlled, with
Russians qualifying their emotions to a greater degree than Japan-
ese and Americans, while Japanese deamplifying their emotions
more than other cultures (Matsumoto et al., 2005). Such differ-
ences in display rules lead to disparate modiﬁcations of HA affect
displays, with reductions of HA expressions in the case of deam-
pliﬁcation and blended emotion in the case of qualiﬁcation. We
thereforeexpecteddifferencesinaffectintensityperceptionforHA
emotions between Japanese and Russian participants.
MATERIALS AND METHODS
PARTICIPANTS
A total of 61 female participants were included in the current
study: 22 participants from the United States, 18 from Japan, and
21 from Russia. Participants reported their age, nationality, cur-
rent country of residence, years of education, and employment
status.Demographicdataforageandeducation(seeTable 1)were
entered into separate one-way Analyses of Variance (ANOVA) to
test for cultural differences. Participants were well matched in the
number of years of education [F(2,58)=1.198, p =0.309], and
age [F(2,58)=1.091, p =0.343].
STIMULI
Eleven pairs of ﬁctitious beauty advertisements were created that
featured the same model portraying high arousal positive (HAP)
and LAP emotions (see Figure 1). To increase the applicability
of the ﬁndings, ads were selected from existing real print adver-
tisements for cosmetics featured in global marketing campaigns
betweentheyears2006and2008andwereslightlymanipulatedto
create novel advertisements (e.g., Thorson, 1990). From a larger
Table 1 | Sample characteristics of participants fromAmerica, Russia,
and Japan.
Variable Americans Russians Japanese
N 22 21 18
Mean age (years) 26.5 25.14 24.44
Mean education (years) 16.68 15.95 16.11
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FIGURE 1 | Representative advertisements employed in the current
investigation showing model pairs in LA (left side) and HA (right side)
conditions.
set of available advertisements, a subset of advertisements was
selected by one of the authors to create image pairs depicting
the same model expressing a relatively higher arousal positive
emotion in one image and a relatively lower arousal positive emo-
tion in the other. For each model pair, we required the image
classiﬁed as HA to depict (1) raised cheeks, and (2) raised lip
corners relative to the image classiﬁed as LA. According to the
Facial Action Coding System (FACS, Ekman and Friesen, 1978),
these requirements are reﬂective of greater intensity in cheek
raiser (Action Unit 6) and lip corner puller (Action Unit 12),
respectively, which are prototypical action units used for iden-
tifying positive affect (see for instance Scherer and Ellgring, 2007;
Krumhuber and Scherer, 2011). Finally, we required LA images
to depict a closed-mouth smile and HA images to depict an
open-mouth smile, which requires an increased jaw drop (Action
Unit 26) in the HA image. Subsequently, emotion intensity cat-
egorization was independently conﬁrmed by the co-author for
all model pairs and only model pairs with the greatest level of
agreement were included in the current experiment. A post hoc
validation analysis that conﬁrms signiﬁcantly greater average
HA (HAP) ratings for HA facial expressions compared to LA
facial expression tested individually for each model pair indepen-
dent of culture is reported in Section “Appendix” (Table A1 in
Appendix).
While the images of the ads remained the same as in the orig-
inal ads, in order to control for familiarity and potential brand
preference biases, all original verbal information was erased and
replaced with the ﬁctitious name of a new brand Bellezza and the
catch phrase“Perfezione.”
INSTRUMENTS
At the beginning of the study, respondents were informed that
theyareparticipatinginamarketingresearchstudyabouttheper-
ceptions of advertisement and that their responses will be used to
select one of the ads in a marketing campaign for a novel product.
Participants were deliberately kept unaware of the current investi-
gation’s focus on affect perception in order to control for demand
effects. Participants were then asked to indicate how much they
thought the model featured in each ad was portraying each one
of the nine emotions provided in the questionnaire. These emo-
tions varied in their intensity levels of positive affect and included
three HAP emotions (excited, elated, enthusiastic), three Positive
(POS) emotions (happy, content, satisﬁed), and three LAP emo-
tions (calm, relaxed, peaceful). Participants were asked to rate the
intensityoftheemotionsportrayedona5-pointLikertscale,where
one represented“this emotion is not being portrayed at all”and ﬁve
represented“this emotion is being portrayed very strongly.” Follow-
ing methods from Tsai et al. (2006), ratings for emotions within
the same intensity category (i.e., HAP, POS, LAP) were averaged
and included in statistical analyses as the factor intensity category.
The original questionnaire and instructions were created in Eng-
lish and translated and back-translated into Russian and Japanese
by two native speakers from each country.At the end of the study,
participants were informed of the goal of the study and given the
chance to ask questions.
PROCEDURE
Advertisements and questionnaires were posted on desig-
nated websites using commercially available online survey web-
sites (www.surveymonkey.com for English questionnaires and
www.questionpro.com for Japanese and Russian questionnaires).
The links to the surveys were distributed at different universi-
ties in the United States (Brown University), Japan (International
ChristianUniversity),andRussia(MoscowStateInstituteof Inter-
national Relations). While questions and advertisements were
presented in the same order in each culture, the order of emotion
adjectives was randomized for each participant.
RESULTS
OUTLINE OF STATISTICAL ANALYSES
In all analyses reported below (mean ratings, perceptual dif-
ference scores, categorization difference scores) and in Section
“Appendix” (re-analyses based on ipsatized scores), a multi-
variate approach was employed since the Sphericity assump-
tion required by repeated-measures univariate analyses was not
met by the data, as indicated by signiﬁcant results yielded by
Mauchly’s Test of Sphericity [intensity category: p <0.05; arousal
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level×intensitycategory:p <0.001].Insuchcases,themultivari-
ate approach is preferable to univariate analyses with correction,
as it does not rely as heavily on assumptions (e.g., Maxwell and
Delaney, 2000). Test statistics reported below, therefore, repre-
sent exact statistics obtained via Wilk’s lambda and reported
effect size reﬂects partial η2. Marginally non-signiﬁcant effects
(0.05<p ≤0.1) are reported, and p-values for post hoc tests con-
ducted for between-subjects factors reﬂect results from Fisher’s
LSD test.
The following analysis sequence was employed to investigate
differential effects of culture on affect intensity perception and
categorization: (1) a mixed omnibus MANOVA was conducted
to probe for higher-order interactions with the factor culture,
indicating that cultural background differentially impacted affect
intensity perception and categorization, and (2) follow-up tests
were conducted to further explore the nature of signiﬁcant inter-
actions. Given our hypothesis that culture differentially affects
emotion intensity perception, a particular emphasis was placed
on understanding the highest-order interaction, which qualiﬁes
lower-order interactions and main effects. The focus of follow-up
tests was on the effects of culture on mean ratings or mean rat-
ing differences across relevant factor combinations. To this end,
we ﬁrst tested general effects of culture via a between-subjects
MANOVA with culture as predictor variable and multiple depen-
dent variables reﬂective of all factor combinations for a given
analysis.Furthermore,providedthatallpreviousmultivariatetests
were signiﬁcant, univariate tests of simple effects were conducted
to isolate mean ratings or rating differences that were signiﬁ-
cantly affected by culture, followed by post hoc tests (Fischer’s
LSD)toidentifytheexactculturaldifferencesforsigniﬁcantsimple
effects.
In order to control for potential cultural differences in rat-
ing styles and response set bias (e.g., Hofstede, 1980; Chen et al.,
1995), all data were standardized and reanalyzed (see Appendix
for details). Speciﬁcally,to control for two types of bias that could
systematically affect emotion ratings across cultures, namely (a)
an extreme response style that is characterized by a tendency
to use the endpoints of a scale, and (b) acquiescence response
bias that is characterized by a shift to either end of a scale, we
employed ipsatization as our method of standardizing raw scores.
Results from additional analyses of the data support the trends
reported in the analyses of the raw data and are reported in
Section “Appendix” (see Tables A2–A11 and Figures A1–A3 in
Appendix).
CULTURAL DIFFERENCES IN EMOTION PERCEPTION
To investigate cultural differences in the perception of positive
affect intensity, mean ratings in each emotion intensity cate-
gory were entered into a three-way mixed Multivariate Analysis
of Variance (MANOVA), with arousal level (HA vs. LA facial
expression) and intensity category (HAP, POS, LAP) as within-
subjects factors as well as culture (American, Russian, Japanese)
as between-subjects factor. A signiﬁcant main effect of intensity
category was obtained [F(2,57)=74.747, p <0.001, η2 =0.725],
with highest ratings in the POS (3.291) intensity category com-
pared to HAP (2.775) and LAP (2.887). There was also a signif-
icant main effect of arousal level [F(1,58)=107.337, p <0.001,
η2 =0.649], with larger mean ratings for advertisements depict-
ing HA (3.279) compared to LA (2.691) facial expressions. The
main effect of culture did not reach signiﬁcance [F(2,58)=1.646,
p =0.202, η2 =0.054], but interacted signiﬁcantly with the fac-
tors (1) arousal level [F(2,58)=5.306, p <0.01, η2 =0.155], and
(2) intensity category [F(4,116)=3.614, p <0.01, η2 =0.113].
Follow-up tests of the culture by arousal level interaction indi-
catedthat,forLAfaces,Americanparticipantsshowedsigniﬁcantly
lower mean ratings across all rating categories than both Japan-
ese (Fisher’s LSD mean difference was signiﬁcant at p <0.01)
and Russian participants (p <0.05). The culture by intensity
category interaction was driven by cultural differences in the
HAP domain, such that American participants showed signiﬁ-
cantly lower mean ratings across both arousal levels than Japanese
[p <0.05] and Russian [p <0.01] participants.A further two-way
interaction was obtained between arousal level and intensity cate-
gory [F(2,57)=67.529, p <0.001, η2 =0.703]. Post hoc pairwise
comparisonsinvestigatingdifferencesbetweenintensitycategories
for a given arousal level, as well as comparisons within a given
intensity category, but across arousal levels, were signiﬁcant at
p <0.001, except when comparing mean LAP ratings in response
to high vs. LA faces, for which a marginally non-signiﬁcant p-
value [p =0.091] was obtained. Finally, in agreement with the
hypothesisof thepresentstudy,asigniﬁcantthree-wayinteraction
was found between the factors arousal level, intensity category,
and culture [F(4,114)=6.641, p <0.001, η2 =0.189; Figure 2].
Because lower-order interactions are best described in terms of
signiﬁcant higher-order interactions, the nature of the three-way
interactions was investigated in detail in two ways: (a) by means
of tests of simple effects in combination with post hoc pairwise
comparisons testing the effects of culture on ratings within each
intensity category as a function of arousal level,and (b) by means
of difference scores comparing (1) differences between mean rat-
ings for each arousal level within each intensity category, and
(2) differences between mean ratings for each emotion intensity
categorywithineacharousallevel.Differencescoresnotonlysum-
marize the three-way interaction between culture, arousal level,
and intensity category, but also allow for investigating the effects
ofcultureonemotionintensityperceptionandemotionintensity
categorization.
Tests of simple effects
Because the focus of the current study is the effect of cul-
ture on intensity ratings of facial expressions of positive affect,
we examined the three-way interaction between arousal level,
intensity category, and culture more closely by investigating
how culture affected mean ratings. We ﬁrst probed for gen-
eral effects of culture on ratings within each intensity category
as a function of arousal level. To this end, a between-subjects
MANOVA was performed with culture as predictor variable and
ratings across intensity category and arousal level as multiple
dependent variables (mean ratings within the following fac-
tor combinations between intensity category and arousal level
were included as dependent variables: mean ratings in the HAP
domain for LA facial expressions=HAP_LA, as well as POS_LA,
LAP_LA, HAP_HA, POS_HA, LAP_HA). A signiﬁcant effect of
culture [F(12,106)=5.396, p <0.001, η2 =0.379] was obtained,
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FIGURE 2 |Average ratings within each intensity category for
advertisements showing LA and HA facial expressions across
cultures.The ﬁgure shows mean ratings across cultures (Russian,
Japanese, American) and emotion intensity categories (HAP , POS, LAP)
for low and HA facial expressions. Signiﬁcant cultural differences were
obtained in the HAP intensity category for LA facial expressions and the
LAP intensity category for HA facial expressions. **=p <0.01;
*=p <0.05.
indicating the presence of cultural differences in one or more
of the rating categories. To identify exactly which cultural dif-
ferences occurred, we conducted univariate follow-up tests of
simple effects. These revealed signiﬁcant cultural differences in
mean ratings for the HAP intensity category after viewing LA
advertisements[F(2,58)=16.889,p <0.001,η2 =0.368].Posthoc
pairwise comparisons (Fisher’s LSD) revealed that American par-
ticipants perceived advertisements with LA facial expressions
as signiﬁcantly less excited (HAP: 1.741) compared to Russian
(2.446) and Japanese (2.535) participants (mean differences were
signiﬁcant at p <0.001). Furthermore, a near-signiﬁcant effect
was obtained for mean ratings within the LAP intensity cate-
gory after viewing HA advertisements [F(2,58)=2.77, p =0.071,
η2 =0.087]. Results from post hoc pairwise comparisons indi-
cate that Japanese participants perceived HA images as signiﬁ-
cantly calmer (LAP: 3.101) compared to American (2.708) and
Russian (2.658) participants [mean differences were signiﬁcant
at p <0.05 (JP vs. RU) and near-signiﬁcant at p =0.056 (JP
vs. US)]. All of these results were conﬁrmed and extended by
analyses of the ipsatized scores, with one minor exception in
the post hoc comparisons (see Tables A2–A5 and Figure A1 in
Appendix).
DIFFERENCE SCORES
Results from simple effects analyses indicate that cultures differ
in their ratings of high and LA facial expressions. These results
can be interpreted in two ways: they may indicate that (1) cul-
tures perceive emotion intensity differentially, and (2) cultures
havedifferentwaysofcategorizing andlabelingtheperceivedemo-
tion. In order to investigate whether and to what extent these
mechanismscontributedtotheobservedcross-culturaldifferences
in affect intensity ratings, two independent types of difference
scores were created. First, to address whether cultures perceive
emotion intensity differently,difference scores between mean rat-
ings for each arousal level within each intensity category were
obtained. These scores reﬂect the degree to which participants
from each culture were able to differentiate between differing
intensity levels of facial expressions across intensity categories.
For instance, we expected that participants from all cultures
would rate HA facial expressions as more HAP than LA facial
expressions (see also validation analysis in Table A1 in Stimu-
lus Validation Analysis in Appendix), but that there would be
signiﬁcant cultural differences in the extent of such rating dif-
ferences. Secondly, difference scores between mean ratings for
each emotion intensity category within each arousal level were
obtained. These difference scores reﬂect the degree to which
participants from each culture differentiated between intensity
categories, i.e., whether the observed emotion intensity (high or
LA) was clearly classiﬁed into an intensity category across cul-
tures. For instance, we expected that all cultures would rate HA
facial expressions as more HAP than LAP, but that there would
be signiﬁcant cultural differences in the extent of such rating dif-
ferences. Difference scores were created for each participant and
entered into respective mixed Multivariate Analyses of Variance
(MANOVA).
Cultural differences in intensity perception
To investigate the degree to which participants from each culture
differentiated between the intensity of positive affect expressed
by the model within each emotion intensity category, differ-
ence scores were obtained for each participant by subtracting
mean ratings for LA from mean ratings for HA facial expres-
sions of positive affect within each intensity category. Intensity
difference scores reﬂecting the difference between ratings for HA
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compared to LA facial expressions were entered into a mixed
two-way MANOVA with intensity category (HA–LA in HAP rat-
ing category, HA–LA in POS, HA–LA in LAP) as within-subjects
factor and culture (American, Japanese, Russian) as between-
subjects factor. We observed a signiﬁcant main effect of inten-
sity category [F(2,57)=67.529, p <0.001, η2 =0.703], indicat-
ing that rating categories, averaged over culture, showed sig-
niﬁcantly different mean scores from each other, with highest
difference scores observed in the HAP rating category (1.068),
followed by POS (0.826) and LAP (−0.13) (all post hoc pair-
wise comparisons were signiﬁcant at p <0.001). There was fur-
thermore a signiﬁcant main effect of culture [F(2,58)=5.306,
p <0.01, η2 =0.155], indicating signiﬁcantly greater difference
scores, averaged over intensity categories, for American (0.831)
compared to Japanese (0.403) and Russian (0.530) participants
(post hoc pairwise comparisons were signiﬁcant at p <0.005
for the contrast US vs. JP, and p <0.05 for the contrast US
vs. RU). There was also an interaction between intensity cat-
egory and culture [F(4,114)=6.641, p <0.001, η2 =0.189].
Because this interaction indicates that participants from the
cultures included in the current study differentiated between
high and LAP emotions expressed by the models to differing
degrees (Figure 3), further analyses were conducted to exam-
ine this interaction and identify cultural differences in intensity
perception.
To investigate general effects of culture on intensity difference
scores,a between-subjects MANOVA was performed with culture
as predictor variable and intensity difference scores in each inten-
sity category as dependent variables (rating differences between
high vs. LA facial expression across intensity categories were
included as dependent variables: HA–LA_HAP, HA–LA_POS,
HA–LA_LAP). Because the MANOVA indicated a signiﬁcant
effect of culture [F(6,112)=6.443, p <0.001, η2 =0.257], indi-
cating the presence of cultural differences for one or more of
the intensity difference scores, we conducted univariate follow-
up tests of simple effects to identify exactly for which intensity
difference scores cultural differences occurred. Tests of simple
effects indicated the presence of signiﬁcant cultural differences
in the HAP [F(2,58)=13.842, p <0.001, η2 =0.323] and POS
[F(2,58)=3.204, p <0.05, η2 =0.099] intensity categories, as
well as a marginally non-signiﬁcant effect in the LAP inten-
sity category [F(2,58)=2.448, p =0.095, η2 =0.078]. Pairwise
comparisons (Fisher’s LSD) revealed that in the HAP intensity
category, US participants (1.602) differentiated between HA and
LA images to a signiﬁcantly larger degree compared to Russ-
ian (0.957) and Japanese (0.646) participants [mean differences
were signiﬁcant at p <0.005 (US vs. RU) and p <0.001 (US vs.
JP)]. Difference scores for American participants (1.019) were
also signiﬁcantly different from those of Russian (0.599) but
not Japanese (0.859) participants in the POS intensity category
(mean differences were signiﬁcant at p <0.05). In the LAP inten-
sity category, difference scores for Russian participants (0.189)
were signiﬁcantly smaller than those of Japanese (−0.262), but
not American (−0.021) participants (mean differences were sig-
niﬁcant at p <0.05; Figure 3). These results were fully con-
ﬁrmedbyanalysesof intensitydifferencescoresbasedonipsatized
data, which are reported in Tables A6–A9 and Figure A2 in
Appendix.
FIGURE3|P e r ceptual difference scores representing mean differences
between ratings for high compared to LA facial expressions in each
intensity category across cultures. American participants showed
signiﬁcantly greater differentiation between high and LA facial expressions in
the HAP intensity category compared to Russian and Japanese participants.
In the POS intensity category, American participants differentiated between
high and LA images to a signiﬁcantly greater extent than Russian, but not
Japanese participants. Finally, Russian participants perceived LA facial
expressions as signiﬁcantly lower arousal (LAP) compared to Japanese
participants. ****=p <0.001; ***=p <0.005; **=p <0.01; *=p <0.05.
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Cultural differences in rating styles within each intensity category
To investigate the degree to which participants from each cul-
ture differentiated between intensity categories for faces with the
same arousal level, category difference scores were obtained for
each participant by subtracting mean ratings within the LAP
intensity category from both HAP and POS intensity categories
(HAP–LAP;POS–LAP)andmeanratingsinthePOSintensitycat-
egory from the HAP intensity category (HAP–POS) within each
arousal level. These difference scores were entered into a mixed
three-way MANOVA with category difference (HAP–LAP, HAP–
POS, POS–LAP) and arousal level (high, low) as within-subjects
factors and culture (American, Japanese, Russian) as between-
subjects factor. A signiﬁcant main effect of category difference
[F(2,57)=74.747, p <0.001, η2 =0.724] was obtained, indicat-
ing that when averaged over the factors culture and arousal level,
the greatest absolute difference was observed between HAP and
POS ratings (−0.516), followed by POS vs. LAP (0.404) and
HAP vs. LAP (−0.112) (all category differences were signiﬁ-
cantly different from each other at p <0.001). A main effect of
arousal level [F(1,58)=118.301, p <0.001, η2 =0.671] was also
observed, indicating that mean difference scores for HA faces
(0.325) were greater than for LA faces (−0.474) (post hoc com-
parisons showed signiﬁcant differences at p <0.001). There was
also a near-signiﬁcant main effect of culture [F(2,58)=3.005,
p =0.057, η2 =0.094], indicating that mean difference scores of
Japanese participants (0.062) were signiﬁcantly different from
those of US participants (−0.154; p <0.05), while a marginally
non-signiﬁcant difference was observed between Japanese and
Russian participants (−0.133; p =0.058). Culture interacted with
the factors arousal level [F(2,58)=9.322, p <0.001, η2 =0.243],
indicating that for LA images, US participants’ mean difference
scores (−0.731) were signiﬁcantly smaller than those of Japan-
ese (−0.372; p <0.001) and Russian (−0.320; p <0.05) partici-
pants,while for HA images,Russian participants’mean difference
scores (0.054) were signiﬁcantly smaller than those of Japan-
ese (0.496; p <0.001) and American (0.423; p <0.005) partici-
pants. A further interaction between culture and category dif-
ference [F(4,116)=3.614, p <0.01, η2 =0.113] was observed,
indicating signiﬁcant cultural differences for category differences
averaged over arousal level, such that, for the contrast between
HAP and LAP, Japanese participants’ absolute mean difference
scores (0.93) were signiﬁcantly smaller than those of US partici-
pants(−0.231;p <0.05)andmarginallynon-signiﬁcantlysmaller
compared to those of Russian participants (−0.199, p =0.058).
Furthermore, for the contrast between HAP and POS, Japan-
ese participants’ absolute mean difference scores (−0.289) were
signiﬁcantly smaller than those of US (−0.725; p <0.001) and
RU (−0.535; p <0.05) participants. A further two-way interac-
tion was obtained between arousal level and category difference
[F(2,57)=67.529, p <0.001, η2 =0.703], indicating that all cat-
egory differences for HA faces were signiﬁcantly greater than
category differences for LA faces (all post hoc pairwise compar-
isons were signiﬁcant at p <0.001). Importantly, there was a
signiﬁcant three-way interaction between culture,category differ-
ence, and arousal level [F(4,114)=6.641, p <0.001, η2 =0.186].
This interaction indicates that participants from different cul-
tures differentiated between intensity categories as a function of
arousal intensity of the facial expression of the models to different
degrees.
To investigate general effect of culture on category difference
scoresasafunctionof arousallevel,abetween-subjectsMANOVA
wasperformedwithcultureaspredictorvariableandcategorydif-
ferencescoresineacharousallevelasmultipledependentvariables
(ratingdifferencesbetweenintensitycategoryacrossarousallevels
were included as dependent variables: rating differences between
HAP and LAP ratings for LA facial expressions=HAP-LAP_LA,
as well as HAP-POS_LA, POS–LAP_LA, HAP–LAP_HA, HAP–
POS_HA,HAP–LAP_HA). Because the omnibus MANOVA indi-
cated a signiﬁcant effect of culture [F(8,110)=5.214, p <0.001,
η2 =0.275], indicating the presence of signiﬁcant cultural differ-
ences within at least one intensity category, we conducted uni-
variate follow-up tests of simple effects to identify exactly for
which category difference scores cultural differences occurred.
Tests of simple effects indicate that cultural differences were
present for LA facial expressions when contrasting (a) HAP to
LAP ratings [F(2,58)=5.066,p <0.01,η2 =0.149],and (b) HAP
to POS ratings [F(2,58)=9.115, p <0.001, η2 =0.239]. Further-
more, cultural differences were present for HA facial expressions
when contrasting (a) HAP and LAP [F(2,58)=6.944, p <0.005],
and (b) HAP and POS [F(2,58)=9.165, p <0.001]. Post hoc
tests (Fisher’s LSD) were conducted to investigate these cultural
differences. Post hoc tests revealed that American participants
(−1.096) differentiated between LAP and HAP affective dimen-
sions to a much larger degree than Russian (−0.558) and Japan-
ese (−0.480) participants when rating LA images [mean differ-
ences were signiﬁcant at p <0.05 (US vs. RU) and p <0.01 (US
vs. JP); Figure 4]. When rating HA facial expressions, Japan-
ese participants (0.081) differentiated between HAP and LAP
affective dimensions signiﬁcantly less than American (0.635)
and Russian (0.745) participants [mean differences were signif-
icant at p <0.005 (JP vs. US) and p <0.001 (JP vs. RU)]. In
fact, Japanese participants rated HA images equally on HAP
and LAP dimensions, as indicated by a one sample t-test that
tested whether difference scores were signiﬁcantly different from
0[ t(17)=0.65, p =0.523] (Figure 4). Further signiﬁcant differ-
enceswereobtainedforUSparticipants’differencescores(−1.017)
betweenHAPandPOSwhenratingLAimagescomparedtoRuss-
ian (−0.468) and Japanese (−0.429) participants (mean differ-
ences were signiﬁcant at p <0.005). Finally, Russian participants
(−0.110)differentiatedbetweenHAPandPOStoasmallerdegree
thanJapanese(−0.641)andAmerican(−0.434)participantswhen
ratingHAimages(meandifferencesweresigniﬁcantatp <0.005).
In fact, Russian participants rated HA images equally on HAP
and POS dimensions, as indicated by a one sample t-test that
tested whether difference scores were signiﬁcantly different from
0[ t(20)=−1.868, p =0.08]. These results were fully conﬁrmed
by analyses of categorization difference scores based on ipsatized
data, which are reported in Tables A10–A12 and Figure A3 in
Appendix.
DISCUSSION
The present study investigated cultural differences in the percep-
tionof positiveaffectintensityinthecontextof advertisementsfor
beautyproducts.Assuch,thepresentstudyaddressedapreviously
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FIGURE 4 | Cultural differences in mean category difference scores as
a function of arousal intensity of facial expressions. When contrasting
HAP to LAP intensity categories, Japanese participants show signiﬁcantly
less differentiation for HA images compared to Russian and American
participants. Similarly, American participants showed the greatest level of
differentiation between HAP and LAP for LA facial expressions. When
contrasting HAP to POS intensity categories, US participants show
signiﬁcantly more differentiation compared to Russian and Japanese
participants. Finally, Russian participants show signiﬁcantly less
differentiation between HAP and POS rating categories for HA facial
expressions. ****=p <0.001; ***=p <0.005; **=p <0.01;
*=p <0.05.
established limitation of past research on emotion perception in
whichparticipantsaretypicallyaskedtojudgeaffectinanartiﬁcial
vacuumvoidof aparticularcontext(Matsumoto,2001).Thus,the
use of advertisements as a contextual platform for ratings of facial
expressions increased the ecological validity of the current study
of emotion perception across cultures.
Findings from the current investigation indicate the presence
of both cross-cultural differences,as well as agreement in the per-
ceptionof positiveaffectintensityforimagesdepictingbothsubtle
(LA) and salient (HA) expressions of positive affect. Speciﬁcally,
cultural differences of absolute ratings were obtained in (a) the
LAP intensity category for HA images, and (b) the HAP inten-
sity category for LA images. These ﬁndings reveal that American
participants perceived HA images as signiﬁcantly less calm than
participants from the other two cultures, while Japanese partic-
ipants perceived LA images as signiﬁcantly more excited than
participants from the other cultures. Cross-cultural agreement
persisted in the POS and LAP intensity categories for LA images,
as well as in POS and HAP intensity categories for HA images.
Together, these results demonstrate the presence of cross-cultural
differencesintheperceptionof positiveaffectintensityatopposite
ends of the arousal spectrum.
Theseresultscanbeinterpretedintwoways.Firstly,theﬁndings
may indicate that cultures perceive emotion intensity (i.e., high
and LA) differentially. Secondly, they may be indicative of cross-
cultural differences in the categorization of perceived emotion
intensities. In order to investigate these two plausible underly-
ing mechanisms of cross-cultural differences in the ratings, two
types of difference scores were obtained: (1) perceptual difference
scores, and (2) categorical difference scores. Our results indicate
cross-culturaldifferencesinbothunderlyingmechanisms,namely
theperceptionof emotionintensityandcategorizationof emotion
intensity.
Perceptual difference scores revealed speciﬁc similarities and
differences in the perception of affect intensity across cultures.
In particular, American participants showed signiﬁcantly greater
differentiation between high and LA facial expressions compared
to Russian and Japanese participants in the HAP domain. Russ-
ian participants, on the other hand, differentiated between high
and LA facial expressions to a signiﬁcantly lower degree than
American participants in the POS intensity category, and to a sig-
niﬁcantly greater degree compared to Japanese participants in the
LAP intensity category. No differences were found betweenAmer-
ican and Japanese participants within these intensity categories.
Taken together, these results indicate signiﬁcant differences in the
level of differentiation between high and LAP facial expressions
across cultures. Speciﬁcally, American participants showed sig-
niﬁcantly higher differentiation between arousal levels of facial
expressions in high and intermediate intensity categories (HAP,
POS), while Russian participants also showed differentiation in
the LA intensity category (LAP).
Category difference scores indicate cross-cultural variations in
thewayarousalintensitieswerecategorizedacrosscultures.Specif-
ically,AmericanparticipantsratedLAimagesassigniﬁcantlymore
low (LAP) and intermediate (POS) arousal than HA (HAP) com-
pared to Russian and Japanese participants, and HA images as
signiﬁcantly more HA (HAP) than LA (LAP) compared to Japan-
eseparticipants.TheseresultsindicatethatAmericanparticipants,
relative to Japanese and Russian participants, distinctively cat-
egorized positive affect into low versus HA domains and that
www.frontiersin.org November 2011 | Volume 2 | Article 313 | 9Pogosyan and Engelmann Cultural differences in affect intensity perception
these domains are perceptually separate. Furthermore, the dif-
ferences in ratings between HAP and LAP intensity categories
weresigniﬁcantlysmallerforJapanesecomparedtoAmericanand
Russian participants,particularly for HA facial expressions. These
results demonstrate that Japanese participants did not discrimi-
natebetweenhighandLAPemotionstothesameextentasdidthe
American and Russian participants. Finally, Russian participants
discriminated to a signiﬁcantly lower degree between HAP and
POSintensitycategoriesthanbothJapaneseandAmericanpartic-
ipants,particularlyforHAimages.Ourﬁndingsthusindicatethat,
whileAmericans showed the clearest differentiation between high
andLAimagesacrossallintensitycategories,JapaneseandRussian
participants deviated from such clear distinctions between affect
intensitylevels,suchthattheJapanesedidnotjudgeHAfacestobe
different in the HAP and LAP dimensions, while the Russians did
notjudgeHAfacestobedifferentintheHAPandPOSdimensions.
Takentogether,theseresultsindicatesigniﬁcantcross-culturaldif-
ferences in the extent to which facial expressions are categorized
into intensity categories.
Previous ﬁndings of cross-cultural differences in emotion
valence perception may be applied to provide possible explana-
tions for the present ﬁndings of differences in the perception of
positive affect intensity. As previously suggested, cross-cultural
differences in emotion perception may be due to cultural display
rulesimposedbyculturalcontexts(MatsumotoandEkman,1989),
whichcanaffectperceptionviamodulatingfeaturalsalience(Yuki
et al., 2007) and emotion detection strategies (Damjanovic et al.,
2010). For instance, while some cultures (e.g., American), may
encourage the display of HAP emotions, display rules in other
cultures (e.g., Japanese and Russian) may call for the inhibition
of exaggerated display of affective expressions (Matsumoto et al.,
1998, 2005; Matsumoto, 2001). Following this theory, individu-
als within the American cultural context are exposed to displays
of affect with greater intensity and may therefore be able to rec-
ognize and categorize these emotions more readily compared to
individuals from the Japanese cultural context. Recent ﬁndings
from Damjanovic et al. (2010) lend support to this notion. The
authors demonstrated cross-cultural difference in the expression
of a facilitatory effect of other race targets for the detection of
happy faces in the context of an affective visual search paradigm.
In contrast to English participants, Japanese participants demon-
strated such facilitatory effect of other race targets only when
instructions speciﬁcally encouraged perceptual based rather than
verbal labeling strategies. These results indicate that perceptually
salient, HA smiles can lead to interference during the detection
of affect for Japanese participants, as these are incongruent with
Japanese display rules and therefore may not match the Japan-
ese prototype emotion employed during visual search (see also
Roberson et al., 2007). Findings from the present study indicate
an analogous pattern in the domain of affect intensity perception
for the Japanese participants, who showed the lowest level of dif-
ferentiation between high and LAP emotions compared to other
cultures (Figure 3) and, surprisingly, did not categorize HA facial
expressions as either high or LA (Figure4). This observation may
be due to the fact that HA expressions do not match Japanese
prototypical expressions, due to display rules that endorse deam-
pliﬁcation and masking of positive emotional states (Matsumoto
et al., 1998, 2008; Yuki et al., 2007) and therefore lead to percep-
tualinterferenceassuggestedpreviously(Damjanovicetal.,2010).
Results from Japanese participants differ signiﬁcantly from those
of American and Russian participants. Speciﬁcally, compared to
Japanese participants,American participants showed greater per-
ceptual discrimination in the HA intensity domain,while Russian
participants discriminated to a greater extent in the LA domain.
Similarly, American participants categorized HA facial expres-
sions as signiﬁcantly more high and intermediate than LA when
viewing HAP facial expressions. The current results, thus, extend
previously established cross-cultural differences in the interpreta-
tion of affect valence among individuals from different cultural
backgrounds by demonstrating a similar behavioral pattern in the
perception of positive affect intensity.
Interestingly, in the present study, the pattern of results
obtainedfromRussianparticipantsfellbetweentheAmericanand
Japanese participants for both perceptual difference scores and
categorization difference scores. Speciﬁcally, Russian perceptual
difference scores were different from American, but not Japanese
participants in high and intermediate intensity categories. In the
low intensity category, differences were obtained between Russ-
ian and Japanese, but not American, perceptual difference scores.
Furthermore, when categorizing LAP images, Russian and Japan-
ese participants had similar scores, while when categorizing HAP
images, Russian participants scored more similar to the Amer-
ican participants. These results largely conﬁrm our hypotheses
about cultural agreement and differences between the three cul-
tures included in the current investigation. Speciﬁcally,they show
that Russian and Japanese participants perceive LA facial expres-
sionssimilarly,asindicatedbyanabsenceof signiﬁcantdifferences
inmeanratings,aswellasperceptualandcategorydifferencescores
between these two cultures. For HA facial expressions, however,
signiﬁcant differences between Russian and Japanese participants
were obtained in categorization difference scores.
Thecurrentresultsmaybeexplainedbypreviousﬁndingsindi-
cating that emotion judgment is regulated not only by a universal
and innate ability to recognize facial affect, but can also be mod-
ulated by certain culturally bestowed rules that vary according
to sociocultural dimensions, such as Individualism/Collectivism
(Matsumoto,2001).Followingthisreasoning,wesuggestthat,due
to cultural display rules,individuals within different cultural con-
texts are exposed to high intensity displays of positive affect to
differing degrees, leading to differences in intensities of emotion
prototypes. In the context of the current investigation, Ameri-
cans are, on average, exposed to the highest intensity displays of
positive affect relative to the other two cultures. While Russian
and Japanese participants exert similar levels of control over emo-
tional expressions,these cultures have also been shown to differ in
their preferred method of controlling high intensity affect (Mat-
sumoto et al., 2005). Speciﬁcally, Russians qualify their emotions
to a greater degree than Japanese and Americans, while Japan-
ese deamplify their emotions more than other cultures, leading
to heterogeneous modiﬁcations of HA affect displays across these
cultures(Matsumotoetal.,2005).Suchexposuretodifferentlevels
of highcomparedtolowintensityemotion,aswellasdifferentially
modiﬁed affect, may affect prototype emotions for a given emo-
tion category, as well as expected levels of deviation from such
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prototypes. Thus,one potential mechanism underlying the cross-
cultural differences in the perception of affect intensity observed
in the current investigation can be attributed to cultural display
rules.Assuch,thesedisplayrulesleadtovaryinglevelsof exposure
to high intensity positive affect, which, in turn, may create cul-
turally biased prototype affect intensities and expected deviation
levels.
The question of whether individuals from different cultural
backgrounds interpret expressions of positive emotions in an
analogous or dissimilar manner carries direct implications not
only for psychological science, but for all aspects of intercul-
tural communication. Interpersonal communication,particularly
in an intercultural framework, draws extensively on non-verbal
information, such as facial expressions, by providing valuable
clues in navigating the interaction between interlocutors through
their conveyance of emotional states (e.g., LaFrance and Mayo,
1978; Elfenbein and Ambady, 2002). However, variations in the
recognition and,consequently,interpretation patterns of affective
expressions across different cultural contexts may present obsta-
cles in the process of intercultural communication. For example,
in the present experiment the explicit distinction that the Amer-
ican participants showed between arousal intensities of positive
affect differed from the rather vague discrimination of intensity
levels among the Japanese. Speciﬁcally, while for Americans, LAP
facial expressions were indicative of LAP emotions (e.g., calm-
ness), the Japanese associated LAP facial expressions with HAP
emotions (e.g., excitement) to a signiﬁcantly greater degree than
theothercultures(Figure4).Thatis,theJapaneseviewedhighand
LAP emotions as complementary, whereas the Americans viewed
them as contradictory. These ﬁndings on affect intensity catego-
rization parallel previously established patterns of cross-cultural
differences in the interpretation of emotion valence (Uchidaetal.,
2004).Assuch,withinthecontextofinterculturalcommunication,
a LA facial expression among the Japanese may be susceptible to
a more inclusive and ambiguous interpretation than a LA facial
expression among Americans.
Implications of ﬁndings of cross-cultural differences in affect
perceptionandrecognitionthatwererevealedinthepresentstudy
can also be observed in the ﬁeld of advertising. For instance, even
the slightest variations in the interpretation of emotional expres-
sions featured in print advertisements could be detrimental to
the delivery of affective messages that the marketers are trying
to convey to consumers. Consequently, the interpretation of the
ad content will inﬂuence the affective reactions of the consumers
to the ads, which in turn, may affect the consumer response to
the brand (Holbrook and Batra, 1987). This effect is particularly
salient with advertisements for beauty products,since such adver-
tisements typically involve close-ups of faces that are conveying
positive affect of varying intensity levels. Thus,advertisers need to
be aware of the variability of emotion perception in their inter-
national advertising campaigns that may be present among their
audiences with different cultural backgrounds.
The main limitation of the current study is the exclusive use
of Caucasian models as stimuli. The in-group advantage hypoth-
esis, which was ﬁrst proposed by Elfenbein and Ambady (2002)
based on an extensive meta-analysis of cross-cultural data, sug-
gests increased affect recognition accuracy when judge and poser
are from the same cultural group. This raises the possibility that
culturaldifferencesinpositiveaffectintensityperceptionobtained
in the current study can, in part, be explained by an in-group
advantage in emotion intensity recognition. While it is possible
that the in-group advantage hypothesis extends to affect intensity
perception, at least three factors mitigate the extent of potential
in-group effects on emotion intensity ratings in the current inves-
tigation: (1) an in-group advantage only applies to differences
between Asian and Western cultures, but does not extend to dif-
ferences observed between Russian and American participants;
(2) only expressions of positive affect were used in the current
experiment. It has repeatedly been demonstrated that happiness
is the most easily recognized basic emotion across both Asian
and Western cultures (e.g., Matsumoto, 1992; Russell et al., 1993,
for review see Russell, 1994). Furthermore, various studies have
demonstrated a lack of an in-group advantage for happy faces.
For instance, in a re-analysis of previously published data based
onexperimentswithcategoricalemotionjudgments(Matsumoto,
1992) and affect intensity ratings (Matsumoto and Ekman,1989),
Matsumoto (2002) showed that, for facial expressions of happi-
ness, no differences between American and Japanese raters could
beobservedregardlessof poserculture.Usingamoreconservative
free-response method, Russell et al. (1993) found high recogni-
tion scores (>80%) for happy facial expressions for raters from
both Western and Asian cultures (Canadian, Greek, and Japan-
ese),despitethefactthatonlyCaucasianfaceswereusedasstimuli
in their study. Furthermore, a more recent experiment investigat-
ing cross-cultural differences in emotion recognition conﬁdence
(Beaupre and Hess, 2006), demonstrated an increased conﬁ-
dence when individuals judged emotion expressions of cultural
in-group members, thereby conﬁrming an in-group advantage
for conﬁdence. On the other hand, however, a general increase
in emotion judgment-related conﬁdence across all cultures was
observed when judging happiness compared to other emotions.
Taken together, these ﬁndings demonstrate a weakening of an in-
group advantage in recognition and conﬁdence when positively
valenced facial expressions are judged. One explanation for these
results can be found in Matsumoto et al. (2005), who showed
that across American, Japanese, and Russian nationals, the emo-
tion that is least affected by display rules is happiness, suggesting
anincreasedfamiliarityacrosscultureswithrelativelyunmodiﬁed
displaysof happinesscomparedtootheremotions.(3)Familiarity
with the poser culture has been demonstrated to reduce an in-
group advantage in emotion recognition (Elfenbein andAmbady,
2002, 2003; see also O’Toole et al., 1994; O’Toole et al., 1996). In
the present study,ratings of affect intensity were conducted in the
context of beauty advertisements.Within this context,Japanese as
well as Russian and American participants are highly accustomed
toviewingWesternmodelsduetoastrongprevalenceofCaucasian
models in international and national marketing campaigns in the
beauty industry (e.g., Mueller, 1992; Cutler et al., 1995; Moeran,
2002; Barnes and Yamamoto, 2008). Therefore, a weakening of
the cultural in-group advantage can be assumed within the con-
text of advertising. Taken together,these points mitigate potential
inﬂuences of an in-group advantage in the current investigation.
The above discussion raises interesting questions as to whether
and to what extent the in-group advantage hypothesis generalizes
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to the perception of affect intensity, which may be addressed in
future research endeavors. Foremost among those is an investi-
gation of an in-group advantage in affect intensity perception
in both positive and negative valence domains. To this end,
posers and raters from each culture would need to be included
in one study, ideally using a fully balanced design (Matsumoto,
2002).
CONCLUSION
In the past few decades, psychological research has attested to
the existence of subtle differences in the perception of emotions
across cultures, thus solidifying the signiﬁcance of culture in all
aspects of the emotional mechanism (Matsumoto, 1992). The
presentstudysupportedandextendedpreviousﬁndingsbyreveal-
ing cross-cultural differences in the perception of positive affect
intensity among American, Japanese, and Russian female partic-
ipants within the context of advertising. Findings indicated that
AmericanparticipantsdiscriminatedbetweenhighandLAPfacial
expressions to a greater extent than the Russians and the Japanese
in the HA domain,and categorized high and LA facial expressions
differently compared to the other cultures. The Japanese partic-
ipants, on the other hand, showed the lowest discrimination of
positive affect intensities, particularly for HA facial expressions.
The Russian participants demonstrated similar affect perception
patterns to both Americans (for HA facial expressions) and the
Japanese(forLAfacialexpressions).Theﬁndingsof cross-cultural
differenceswithinthepositiveaffectintensitycontinuumobtained
by the present study are intriguing, because they parallel previ-
ously established cross-cultural differences in the interpretation
of positive and negative emotions. In other words, the previ-
ously established comprehensive model of cultural variability
of emotion perception has now also been observed within the
positive affect intensity continuum. The observed cross-cultural
differences were attributed to variations in display rules that reg-
ulate exposure to different intensity levels of positive affect across
cultures and thereby modulate emotion prototypes and expected
deviations from these.
Furthermore,thepresentstudyaddressedapreviouslimitation
of perception research in two ways. Firstly,perception of emotion
was investigated within a context ubiquitous in all three cultures,
namely that of beauty advertising, thus providing a more natu-
ralistic setting for the study of affect perception. Secondly,a novel
instrumentwasemployedtostudytheperceptionofpositiveaffect
in the context of beauty ads, which allowed participants to rank
perceived affect in various intensity domains, rather than in the
valence domains alone.
The current ﬁndings underline differences in emotion percep-
tion and categorization across cultures, which carry direct impli-
cations for all facets of communication, including advertising. A
keenawarenessof variationsinsocioculturalrulesandtheirinﬂu-
ences on affective mechanisms therefore becomes imperative for
successful communication within a multicultural framework in a
widevarietyof situationsthatrangefrominterpersonalsettingsto
the effective execution of global advertising campaigns.
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APPENDIX
STIMULUS VALIDATION ANALYSIS
TableA1 | Results from post hoc stimulus validation analysis.
Model pairs Mean difference SEM difference t df p-Value
2-Tailed 1-Tailed
Pair 1: HAP_H_1 – HAP_L_1 1.147540983672 0.147128885461 7 .800 60 0.000* 0.000**
Pair 2: HAP_H_2 – HAP_L_2 0.311475409803 0.126094203572 2.470 60 0.016* 0.008**
Pair 3: HAP_H_3 – HAP_L_3 1.644808743230 0.154446118991 10.650 60 0.000* 0.000**
Pair 4: HAP_H_4 – HAP_L_4 1.207650273262 0.154504109990 7 .816 60 0.000* 0.000**
Pair 5: HAP_H_5 – HAP_L_5 1.437158469885 0.145263402838 9.893 60 0.000* 0.000**
Pair 6: HAP_H_6 – HAP_L_6 1.125683060098 0.141155766739 7 .975 60 0.000* 0.000**
Pair 7: HAP_H_7 – HAP_L_7 0.841530054672 0.161129618446 5.223 60 0.000* 0.000**
Pair 8: HAP_H_8 – HAP_L_8 1.273224043689 0.130504647686 9.756 60 0.000* 0.000**
Pair 9: HAP_H_9 – HAP_L_9 0.612021857967 0.173569323714 3.526 60 0.001* 0.000**
Pair 10: HAP_H_10 – HAP_L_10 1.562841530066 0.133501938860 11.707 60 0.000* 0.000**
Pair 11: HAP_H_11 – HAP_L_11 0.912568306016 0.166921779134 5.467 60 0.000* 0.000**
*All tests survived a FDR corrected (-level of 0.05, **all tests survived a FDR corrected (-level of 0.01. Paired differences between HAP ratings for high compared to
LA facial expressions for each model pair across all participants independent of culture are shown. Analyses tested the directional hypothesis that images classiﬁed
as HA facial expressions were indeed perceived as signiﬁcantly higher arousal (HAP) than LA facial expressions for each model pair. In order not to bias the current
validation analysis toward one culture, we included results from all participants, independent of culture. Results show signiﬁcantly higher HAP ratings for HA faces
compared to LA faces for all model pairs included in the current investigation. Results survived corrections for multiple comparisons (Ntests =11) using false discovery
rate (FDR) correction at an ( level of 0.01 for one-tailed tests (although the tests were directional, two-tailed results are also reported, which survived an FDR correction
at an ( level of 0.05).
ANALYSES OF IPSATIZED DATA
In order to control for potential cultural differences in rating style and response set bias (e.g., Hofstede, 1980; Chen et al., 1995),
all data were standardized and reanalyzed. Speciﬁcally, to control for two types of bias that could systematically affect emotion rat-
ings across culture, namely (a) an extreme response style that is characterized by a tendency to use the endpoints of a scale and (b)
acquiescence response bias that is characterized by a shift to either end of a scale, we employed ipsatization as our method of stan-
dardizing raw scores. Ipsatization was implemented within-subject by subtracting each participant’s grand mean for all 198 items (22
images×9 ratings) from his or her raw scores for each item and dividing this difference by the standard deviation across all items
[yips =(x −(individual)/(individual] (e.g.,Yik and Russell,2003;see also Hicks,1970;Hofstede,1980;Chan,2003;Fischer,2004). Ipsatized
individual scores were then averaged across models to create mean scores in each rating category (HAP, POS, LAP). Results from this
re-analysis of the data supported ﬁndings obtained in analyses of the raw data reported in the main paper. Since the logic of the
re-analysis of the data follows that outlined in the main paper, each analysis step is only brieﬂy summarized in the header of the table
summarizing each model.
TableA2 | Omnibus MANOVA for mean ipsatized scores.
Effect Wilk’s lambda F Hypothesis df Error df p-Value η2
p
Arousal level 0.318 124.381a 1.000 58.000 0.000 *** 0.682
Arousal level×culture 0.853 5.008a 2.000 58.000 0.010 ** 0.147
Intensity category 0.263 79.830a 2.000 57 .000 0.000 *** 0.737
Intensity category×culture 0.793 3.497a 4.000 114.000 0.010 ** 0.106
Arousal level×intensity category 0.264 79.362a 2.000 57 .000 0.000 *** 0.736
Arousal level×intensity category×culture 0.667 6.385a 4.000 114.000 0.000 *** 0.166
aExact statistic. *p<0.05; **p<0.01; ***p<0.001. Mean ipsatized scores in each emotion intensity category were entered into a three-way mixed multivariate
analysis of variance (MANOVA), with arousal level (HA vs. LA facial expression) and intensity category (HAP , POS, LAP) as within-subjects factors, as well as culture
(American, Russian, Japanese) as between-subjects factor.The table shows signiﬁcant main effects for all factors included in the model, including intensity category
and arousal level. In contrast to the main paper, a main effect of culture [F(2,58)=9.152, p<0.001, η
2 =0.24] was also observed. Furthermore, all two- and three-way
interactions were signiﬁcant.
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TableA3 | Between-subjects MANOVA testing the effect of culture on mean ipsatized ratings.
Effect Wilk’s lambda F Hypothesis df Error df p-Value η2
p
Culture 0.360 5.885a 12.000 106.000 0.000 *** 0.400
aExact statistic.*p<0.05; **p<0.01; ***p<0.001. Investigations of the nature of the three-way interaction obtained in the omnibus MANOVA focused on identifying
the effects of culture on mean ipsatized ratings and followed the following sequence: ﬁrst, to investigate general effects of culture on ratings within each intensity
category as a function of arousal level, a between-subjects MANOVA was performed with culture as predictor variable and ratings across intensity category and
arousal level as multiple dependent variables [HAP_LA, POS_LA, LAP_LA, HAP_HA, POS_HA, LAP_HA]. As shown in the table, a signiﬁcant effect of culturew a s
obtained.
TableA4 | Univariate tests of simple effects.
Source Dependent variable Hypothesis df Error df Mean square (error) Fp -Value η2
p
Corrected model, culture HAP_L 2 58 1.420 (0.114) 12.407 0.000*** 0.300
POS_L 2 58 0.026 (0.090) 0.294 0.747 0.010
LAP_L 2 58 0.034 (0.109) 0.315 0.731 0.011
HAP_H 2 58 0.565 (0.097) 5.841 0.005** 0.168
POS_H 2 58 0.491 (0.058) 8.519 0.001** 0.227
LAP_H 2 58 0.403 (0.119) 3.393 0.040* 0.105
*p<0.05; **p<0.01; ***p<0.001. Given the signiﬁcant effect of culture obtained in the between-subjects MANOVA reported inTable A3, indicating the presence
of cultural differences in at least one of the rating categories, univariate tests of simple effects were conducted to identify rating categories that show a signiﬁcant
effect of culture. Results that conﬁrm those reported in the main paper are shown in bold, but additional signiﬁcant effects were also obtained after ipsatization and
include effects of culture on ratings of HA images in the HAP and POS rating categories.
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TableA5 | Post hoc comparisons of ipsatized scores were conducted following the logic outlined in the main paper.
Dependent variable (I) Culture (J) Culture Mean difference (I–J) SE p-Value
HAP_L JP RU −0.01734912601 0.108655681689 0.874
US 0.43972486946* 0.107509895556 0.000 ***
RU JP 0.01734912601 0.108655681689 0.874
US 0.45707399547* 0.103199900190 0.000***
US JP −0.43972486946* 0.107509895556 0.000***
RU −0.45707399547* 0.103199900190 0.000***
HAP_H JP RU −0.28008737204* 0.099884685858 0.007**
US −0.31286846172* 0.098831390842 0.002**
RU JP 0.28008737204* 0.099884685858 0.007**
US −0.03278108968 0.094869310566 0.731
US JP 0.31286846172* 0.098831390842 0.002**
RU 0.03278108968 0.094869310566 0.731
POS_H JP RU 0.14499554188 0.077100687125 0.065
US −0.15709977785* 0.076287651886 0.044*
RU JP −0.14499554188 0.077100687125 0.065
US −0.30209531973* 0.073229334096 0.000***
US JP 0.15709977785* 0.076287651886 0.044*
RU 0.30209531973* 0.073229334096 0.000***
LAP_H JP RU 0.28551301603* 0.110708936201 0.012*
US 0.11993161801 0.109541498273 0.278
RU JP −0.28551301603* 0.110708936201 0.012*
US −0.16558139802 0.105150057396 0.121
US JP −0.11993161801 0.109541498273 0.278
RU 0.16558139802 0.105150057396 0.121
*p<0.05; **p<0.01; ***p<0.001. Results largely conﬁrmed those reported in the main paper as shown in bold, except for removing a signiﬁcant difference between
Japanese and American participants when rating HA images in the LAP domain. Ipsatization also led to a number of additional ﬁndings, indicating cultural differences
in further rating categories for HA faces compared to the main paper.These include signiﬁcant cultural differences when HA images were rated in (1) the HAP domain,
showing that Japanese participants rated HA images as signiﬁcantly less HAP than Russian and American participants, and (2) in the POS domain, such that US
participants rated HA images as signiﬁcantly more POS than Japanese and Russian participants.
ANALYSES OF INTENSITY DIFFERENCES SCORES BASED ON IPSATIZED DATA
TableA6 | Omnibus MANOVA for intensity difference scores of ipsatized data.
Effect Wilk’s lambda F Hypothesis df Error df p-Value η2
p
Intensity_Category 0.264 79.362a 2.000 57 .000 0.000*** 0.736
Intensity_Category * Culture 0.667 6.385a 4.000 114.000 0.000*** 0.183
aExact statistic. *p<0.05; **p<0.01; ***p<0.001. Intensity difference scores of ipsatized data were entered into a mixed two-way MANOVA with intensity category
(HA–LA) facial expression in HAP rating category, HA–LA_POS, HA-LA_LAP) as within-subjects factor and culture (American, Japanese, Russian) as between-subjects
factor. Similar to results reported in the main paper, results based on ipsatized data yielded signiﬁcant main effects of intensity category and culture [F(2,58)=5.008,
p=0.01, η
2 =0.147], as well as an interaction between intensity category and culture.
Frontiers in Psychology | Cultural Psychology November 2011 | Volume 2 | Article 313 | 16Pogosyan and Engelmann Cultural differences in affect intensity perception
TableA7 | Between-subjects MANOVA to investigate the effects of culture on intensity difference scores from ipsatized data.
Effect Wilk’s lambda F Hypothesis df Error df p-Value η2
p
Culture 0.562 6.244a 6.000 112.000 0.000*** 0.251
aExact statistic.*p<0.05; **p<0.01; ***p<0.001. Investigations of the nature of the two-way interaction obtained in the omnibus MANOVA focused on identifying
the effects of culture on ipsatized difference scores and followed the following sequence: ﬁrst, to investigate general effects of culture on intensity difference scores
within each intensity category, a between-subjects MANOVA was performed with culture as predictor variable and difference scores across intensity category as
multiple dependent variables [HA–LA_HAP (Rating differences in the HAP domain for high vs. LA facial expression), HA–LA_POS, HA–LA_LAP]. As shown in the
table, a signiﬁcant effect of culture was obtained.
TableA8 | Univariate tests of simple effects of intensity difference scores from ipsatized data.
Source Dependent variable Hypothesis df Error df Mean square (error) Fp -Value η2
p
Corrected model, culture HAP_HvL 2 58 2.961 (0.223) 13.277 0.000*** 0.314
POS_HvL 2 58 0.542 (0.191) 2.841 0.067 0.089
LAP_HvL 2 58 0.667 (0.269) 2.484 0.092 0.079
*p<0.05; **p<0.01; ***p<0.001. Given the signiﬁcant effect of culture obtained in the between-subjects MANOVA reported inTable A7, indicating the presence
of cultural differences for intensity difference scores in at least one of the intensity categories, univariate tests of simple effects were conducted to identify those
rating categories that show a signiﬁcant effect of culture. Results show a signiﬁcant effect of culture on intensity difference scores in the HAP domain, conﬁrming
those reported in the main paper, as shown in bold.
TableA9 | Post hoc comparisons of intensity difference scores from ipsatized data.
Dependent variable (I) Culture (J) Culture Mean difference (I–J) SE p-Value
HAP H–L JP RU −0.2627 0.15169 0.089
US −0.7526* 0.15009 0.000***
RU JP 0.2627 0.15169 0.089
US −0.4899* 0.14408 0.001***
US JP 0.7526* 0.15009 0.000***
RU 0.4899* 0.14408 0.001***
POS H–L JP RU 0.2139 0.14028 0.133
US −0.0982 0.13880 0.482
RU JP −0.2139 0.14028 0.133
US −0.3121* 0.13324 0.023*
US JP 0.0982 0.13880 0.482
RU 0.3121* 0.13324 0.023*
LAP H–L JP RU 0.3694* 0.16645 0.030*
US 0.1704 0.16469 0.305
RU JP −0.3694* 0.16645 0.030*
US −0.1990 0.15809 0.213
US JP −0.1704 0.16469 0.305
RU 0.1990 0.15809 0.213
*p<0.05; **p<0.01; ***p<0.001. Post hoc tests were performed to identify the effects of culture on intensity difference scores within each intensity category that
showed signiﬁcant or marginally non-signiﬁcant effects.All results conﬁrm those reported in the main paper as shown in bold. One additional marginally non-signiﬁcant
effect was observed, indicating that in the HAP domain, intensity difference scores between high and LA facial expressions of Japanese participants also differed
from those of Russian participants.
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ANALYSES OF CATEGORIZATION DIFFERENCES SCORES BASED ON IPSATIZED DATA
TableA10 | Omnibus MANOVA for categorization difference scores of ipsatized data.
Effect Wilk’s lambda Hypothesis df Error df Fp -Value η2
p
Arousal_level 0.294 1.000 58.000 139.007a 0.000*** 0.706
Arousal_level×culture 0.767 2.000 58.000 8.817a 0.000*** 0.233
Intensity_category 0.263 2.000 57 .000 79.830a 0.000*** 0.737
Intensity_category×culture 0.793 4.000 114.000 3.497a 0.010** 0.109
Arousal_level×intensity_category 0.264 2.000 57 .000 79.362a 0.000*** 0.736
Arousal_level×intensity_category×culture 0.667 4.000 114.000 6.385a 0.000*** 0.183
aExact statistic. *p<0.05; **p<0.01; ***p<0.001. Categorization difference score (obtained by subtracting one intensity category from another within the same
arousal level, see main paper) were entered into a mixed three-way MANOVA with category difference (HAP–LAP , HAP–POS, POS–LAP) and arousal level (high,
low) as within-subjects factors and culture (American, Japanese, Russian) as between-subjects factor. Results conﬁrm those reported in the main paper: signiﬁcant
main effects were obtained for category difference and arousal level.There was also a near-signiﬁcant main effect of culture [F(2,58)=2.918, p=0.062, η
2 =0.091].
Culture interacted with the factors arousal level and category difference. A further two-way interaction was obtained between arousal level and category difference.
Importantly, there was a signiﬁcant three-way interaction between culture, category difference, and arousal level.
TableA11 | Between-subjects MANOVA to investigate the effects of culture on categorization difference scores from ipsatized data.
Effect Wilk’s lambda F Hypothesis df Error df Sig. η2
p
Culture 0.539 4.981a 8.000 110.000 0.000*** 0.266
aExact statistic. *p<0.05; **p<0.01; ***p<0.001. Investigations of the nature of the three-way interaction obtained in the omnibus MANOVA focused on identifying
the effects of culture on categorization difference scores based on ipsatized data and followed the following sequence: ﬁrst, to investigate general effects of culture
on intensity difference scores within each intensity category, a between-subjects MANOVA was performed with culture as predictor variable and category difference
scores across arousal levelas multiple dependent variables [rating differences between HAP and LAP ratings for LA facial expressions: HAP–LAP_LA, HAP–POS_LA,
POS–LAP_LA, HAP–LAP_HA, HAP–POS_HA, HAP–LAP_HA]. Results conﬁrm those reported in the main paper.
TableA12 | Univariate tests of simple effects of categorization difference scores from ipsatized data.
Source Dependent variable Hypothesis df Error df Mean square (error) Fp -Value η2
p
Corrected model, culture L_HAPvLAP 2 58 1.473 (0.321) 4.584 0.014* 0.136
L_POSvLAP 2 58 0.003 (0.154) 0.020 0.981 0.001
L_HAPvPOS 2 58 1.572 (0.181) 8.704 0.000*** 0.231
H_HAPvLAP 2 58 1.666 (0.259) 6.437 0.003** 0.182
H_POSvLAP 2 58 0.381 (0.176) 2.161 0.124 0.069
H_HAPvPOS 2 58 0.913 (0.107) 8.539 0.001*** 0.227
*p<0.05; **p<0.01; ***p<0.001. Given the signiﬁcant effect of culture obtained in the between-subjects MANOVA reported inTableA11, indicating the presence
of cultural differences for at least on categorization difference score, univariate tests of simple effects were conducted to identify those rating category differences
that show a signiﬁcant effect of culture. Results conﬁrm those reported in the main paper as shown in bold.
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TableA13 | Post hoc comparisons of categorization difference scores from ipsatized data.
Dependent variable (I) Culture (J) Culture Difference (I–J) SE p-Value
L_HAPvLAP JP RU 0.0666 0.18211 0.716
US 0.4902* 0.18019 0.009**
RU JP −0.0666 0.18211 0.716
US 0.4237* 0.17297 0.017*
US JP −0.4902* 0.18019 0.009**
RU −0.4237* 0.17297 0.017*
L_HAPvPOS JP RU 0.0516 0.13652 0.707
US 0.4987* 0.13508 0.000***
RU JP −0.0516 0.13652 0.707
US 0.4471* 0.12967 0.001***
US JP −0.4987* 0.13508 0.000***
RU −0.4471* 0.12967 0.001***
H_HAPvLAP JP RU −0.5656* 0.16341 0.001***
US −0.4328* 0.16168 0.010**
RU JP 0.5656* 0.16341 0.001***
US 0.1328 0.15520 0.396
US JP 0.4328* 0.16168 0.010**
RU −0.1328 0.15520 0.396
H_POSvLAP JP RU −0.1405 0.13486 0.302
US −0.2770* 0.13344 0.042*
RU JP 0.1405 0.13486 0.302
US −0.1365 0.12809 0.291
US JP 0.2770* 0.13344 0.042*
RU 0.1365 0.12809 0.291
H_HAPvPOS JP RU −0.4251* 0.10505 0.000***
US −0.1558 0.10394 0.139
RU JP 0.4251* 0.10505 0.000***
US 0.2693* 0.09977 0.009**
US JP 0.1558 0.10394 0.139
RU −0.2693* 0.09977 0.009**
*p<0.05; **p<0.01; ***p<0.001 Post hoc tests were performed to identify the effects of culture on categorization difference scores that showed signiﬁcant or
marginally non-signiﬁcant effects.All results conﬁrm those reported in the main paper as shown in bold. One additional marginally non-signiﬁcant effect was observed,
indicating a signiﬁcant difference between Japanese and American participants in the extent to which they differentiated between POS and LAP domains when rating
HA facial expressions.
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FIGUREA1 |Average ratings based on ipsatized data within each
intensity category for advertisements showing LA and HA facial
expressions across cultures. FigureA1 shows mean ratings based on
ipsatized data across cultures (Russian, Japanese, American) and emotion
intensity categories (HAP , POS, LAP) for low and HA facial expressions.
Signiﬁcant cultural differences obtained from this additional analysis
conﬁrm those reported in the main paper and are listed in detail in
TableA5 above.
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FIGUREA2 | Perceptual difference scores representing mean differences between ipsatized ratings for high compared to LA facial expressions in each
intensity category across cultures. Signiﬁcant cultural differences obtained from this additional analysis conﬁrm those reported in the main paper and are
listed in detail inTableA9 above.
FIGUREA3 | Cultural differences in mean category difference scores based on ipsatized data as a function of arousal intensity of facial expressions.
Signiﬁcant cultural differences obtained from this additional analysis conﬁrm those reported in the main paper and are listed in detail inTableA13 above.
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